Anti-L3T4 monoclonal antibodies inhibit the cytotoxic activity of L3T4+ cytotoxic T lymphocytes specific for H-2 class I antigens. The P815 target cells used to detect this population of murine cytolytic cells are shown by immunofluorescence, radjoimmunoprecipitation, and RNA blot analysis not to express H-2 class II protein or mRNA. Contrary to previously proposed models regarding its function, we conclude that the L3T4 molecule is involved at some stage of the lytic interaction between the class I-specific L3T4+ effector cell and its target cell by a mechanism for which there is not an obligatory requirement for H-2 class II antigen expression by the target cell. L3T4 may be an early component of the system that transduces the activation signal from the T-cell receptor complex to the cytoplasm, a cell-surface receptor for a yet underined natural ligand that delivers a negative signal to the killer T cell, or it may modulate the avidity of the antigenspecific T-cell receptor through a direct physical association with it.
CD4) in responses of L3T4' T lymphocytes remains con- troversial (1) . It has been suggested that an interaction between the L3T4 molecule on the T cell and a nonpolymorphic region of class II major histocompatibility complex (MHC) molecules on target or antigen-presenting cells serves to strengthen or stabilize the association of the two cell types (1) (2) (3) (4) (5) . One report indicated, however, that target cells did not have to express a nonpolymorphic region of H-2 class II molecules to demonstrate a function for the L3T4 molecule in the lytic action of L3T4' MHC class II antigen-specific cytotoxic T lymphocytes (CTLs) (6) . More recently, others have shown that T-cell responses induced by the polyclonal T-cell mitogen concanavalin A (Con A) or by antibodies to the CD3-T-cell receptor molecular complex are inhibited by anti-L3T4 (CD4) antibodies in the absence of class II MHC molecules (7) (8) (9) (10) (11) (12) . The conclusion from these experiments was that either the L3T4 molecule was directly involved in transduction of the activation signal from the cell membrane or the L3T4 antibody delivered a negative signal to the T cell (7) (8) (9) (10) (11) (12) . A possible alternative explanation for the findings obtained in Con A responses was that anti-L3T4 antibody blocks the response by inhibiting the binding of Con A to the L3T4 molecule (13) .
We recently described a subpopulation of murine L3T4+ Ly2 -CTLs that were generated in a primary mixed lymphocyte reaction (MLR) and were specific for H-2 class I antigens (14) . These L3T4' CTLs seemed to be the ideal effector population in which to examine the role of the L3T4 molecule in a direct effector-antigen (target) interaction with a target not expressing H-2 class II molecules and in a system not involving polyclonal mitogens or receptor complexspecific antibodies (7) (8) (9) (10) (11) (12) (25.9.17 )-, and I-Ed (14.4.4)-specific monoclonal antibodies; the rabbit complement (C); and the cell-depletion procedures were described (14, 16) . H-2Kd (K9.18.7) monoclonal antibody was a gift from U. Hammerling of our institution.
Cytotoxic Cell Generation and Testing. CTLs were generated from spleen responder cells in 5-day bulk MLR cultures with Click's medium supplemented with 0.6% normal mouse serum and tested in 8-hr 51Cr release assays as described (14, 16 50 ,ul of protein A-Sepharose beads (Pharmacia, Uppsala, Sweden) was added, the tubes were agitated for 90 min at 4°C, and the beads were washed four times with buffer containing 0.1% bovine serum albumin (17) . The pellets were then resuspended in sample buffer (17) and boiled for 3 min.
Proteins were separated by 10o polyacrylamide gel electrophoresis (PAGE) (18) . Gels were dried and exposed to x-ray film at -80°C with a Cronex fluorescence intensifying screen.
Nucleic Acid Techniques. Whole cytoplasmic RNA was purified'from P815 and A20.1.11 cells by phenol extraction (19) . In brief, the cells were lysed in 10 mM Tris, pH 8.6/140 mM NaCI/15 mM MgCl2/1.0%o Nonidet P-40. After pelleting the nuclei by centrifugation at 4000 x g for 10 Both P815 and A20.1.11 cells were I solubilized in Nonidet P-40 buffer, an membrane expression of H-2 antigens by tion and one-dimensional NaDodSO4/PAI body precipitated a 45-kDa molecule and (12 kDa) from both cells (Fig. 3 a and b) . Ai precipitated detectable 35-kDa a and 30-k A20.1.11 cells only (Fig. 3a) . Similarly,; precipitated a detectable 30-kDa j3 chain f not P815 cells (Fig. 3b) shown in Fig. 2 (Fig. 4) . Conversely, while unla-10 times more total beled P815 cells displayed potent inhibitory activity with the applied to the gels.
labeled P815 targets, they did not inhibit the killing of labeled ass II gene expres-A20.1.11 cells (Fig. 4) . Thus, it seems that at least the oduction. majority of clones killing the two target cells are nonover-L3T4 molecule on lapping. The lytic activity of the H-2 -specific L3T4+ CTLs that was generated detected on P815 targets (14) must be mediated by H-2 class role in the absence I-specific L3T4+ CTLs, since P815 cells do not express class ihs is in contrast to II antigen and most of the activity detected on the A20. 1.11 hybrid that utilizes targets is probably due to class II-specific L3T4 + CTLs. The tumor cell parent lysis of P815 targets is more efficiently blocked by P815 than (4, ). It is also by A20.1.11 unlabeled targets, most probably because P815 as more than one cells express -5 times more cell-membrane H-2 class I suggested (1) , that antigen than do A20.1.11 cells (data not shown). We are e cloning L3T4+ CTLs from anti-H-2" MLR with the object of confirming the existence of class I as well as class II antigen-specific clones. We have at the time of writing identified clones that kill A20.1.11 as well as P815 targets and f others that kill A20.1.11 only; none has been found that kills P815 only (data not shown). These preliminary findings are consistent with the existence of class I and class II antigenspecific clones. The antigenic requirements for activation of g the class I-specific L3T4' CTLs remain to be established.
The unlabeled target blocking experiments (Fig. 4 ) also exclude the unlikely possibility that the L3T4+ CTLs were recognizing class II antigens induced in the P815 cells during h the in vitro 51Cr-release assay. This conclusion is further substantiated by the findings that surface I-A antigen expression was not inducible on P815 cells with MLR supernatants or sources of lymphokines known to induce MHC class II antigen expression (15) and by the inability of F(ab')2 fragments of anti-I-A" monoclonal antibody to block P815 lysis by L3T4+ CTLs while they did block the killing of being critical to the present study, further strengthens the conclusions of other important studies in which P815 cells have been used to test for T-cell activities inducible in the absence of class II antigens (15, 27, 28 Fig. 1 , and various numbers of unlabeled A20.1.11 (o) and P815 (A) cells. All other parameters were the same as in Fig. 1 . Proc. NatL Acad Sci. USA 85 (1988) pendent on an interaction with a membrane component (MHC class II or other) of target or antigen-presenting cells. The inability of L3T4 antibody to block activation of helper T-cell clones by phorbol myristate acetate and the calcium ionophore A23187 (29) indicates that the L3T4 antibodysensitive step in cell activation is prior to the activation of protein kinase C and the increase in intracellular calcium. Hence, it would seem that the L3T4 molecule is probably either directly involved early in signal transduction and antibodies to it block this function, or antibodies to L3T4 mimic the action of an undefined natural ligand for the L3T4 molecule, which delivers a negative signal to L3T4 + cells. In contrast to previous reports, recent data suggest that there may indeed exist a physical association between L3T4 molecules and the CD3-T-cell receptor molecular complex (12) . In this case, it is also possible that the L3T4 molecule operates by enhancing the overall avidity of the antigenspecific T-cell receptor by a mechanism not involving an interaction with a cell-surface component on the target or antigen-presenting cell (11) .
In conclusion, our results show a clear MHC class II antigen-independent functional role for L3T4 molecules in antigen-specific interactions of H-2 class I antigen-specific L3T4' CTLs. The demonstration of readily detectable L3T4+ MHC class I antigen-specific T-cell activity in a polyclonal primary response, and not in a rare long-term T-cell clone, suggests that such effectors represent a significant functional population and as such constitute solid evidence against both T-cell phenotype-function (30) and phenotype-restriction/specificity (2) correlation models.
